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(57)Abstract: 

PROBLEM TO BE SOLVED: To enable proper spread of treatment liquid on a 
plurality of kinds of substrates differing in thicknesses. 
SOLUTION: A slit coater 10 is constituted by arranging a table 14 for 
vacuum-sucking a substrate W and slit nozzles which supply treatment liquid 
on the surface of the substrate, while moving above the table 14 on a stage 
12. For the nozzles, two nozzles 20A, 20B which respectively correspond to 
two kinds of substrates which differ in thickness are arranged. The height 
positions of the respective nozzles 20A, 20B to the table 14 are set so as to 
keep specified intervals with which the treatment liquid can be supplied 
properly to the substrate surface, in a state such that a substrate to the 
treated is mounted on the table 14. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the processing liquid coater constituted so that processing liquid might be supplied to the 
front face of the substrate held at the substrate attaching part by the nozzle equipped with the slit-like 
liquid delivery While preparing the 1st nozzle which supplies processing liquid to the front face of the 1st 
substrate, and the 1st substrate and the 2nd nozzle which supplies processing liquid to the front face of 
the 2nd substrate with which thickness differs as the above-mentioned nozzle Maintaining at 
predetermined spacing spacing of the 1st substrate and the 1st nozzle of the above which were held at 
the above-mentioned substrate attaching part The 1st nozzle migration means to which the 1st nozzle 
is relatively moved along the front face of the 1st substrate, The processing liquid coater characterized 
by having the 2nd nozzle migration means to which the 2nd nozzle is relatively moved along the front 
face of the 2nd substrate, maintaining at the above-mentioned predetermined spacing spacing of the 
2nd substrate and the 2nd nozzle of the above which were held at the above-mentioned substrate 
attaching part. 

[Claim 2] The processing liquid coater according to claim 1 characterized by establishing a means to 
input the information about the thickness of the substrate used as the object for spreading, and the 
control means which controls each above-mentioned nozzle migration means based on the input in 
order to operate the nozzle corresponding to an object substrate selectively. 

[Claim 3] The processing liquid coater according to claim 1 characterized by establishing a measurement 
means to measure the thickness of the substrate used as the object for spreading, and the control 
means which controls each above-mentioned nozzle migration means based on the measurement result 
in order to operate the nozzle corresponding to an object substrate selectively. 

[Claim 4] The processing liquid coater characterized by to establish the spacing adjustable means which 
makes adjustable spacing of the above-mentioned substrate attaching part and the above-mentioned 
nozzle in the processing liquid coater constituted so that processing liquid may supply from the above- 
mentioned nozzle to a substrate front face, moving the above-mentioned nozzle along a substrate front 
face between the substrate front faces which have the nozzle equipped with the slit-like liquid delivery, 
and were held at the substrate attaching part where predetermined spacing is maintained. 
[Claim 5] The processing liquid coater according to claim 4 characterized by establishing a means to 
input the information about the thickness of the substrate used as the object for spreading, and the 
control means which controls the above-mentioned spacing adjustable means based on the input to 
make spacing of an object substrate and a nozzle into the above-mentioned predetermined spacing. 
[Claim 6] The processing liquid coater according to claim 4 characterized by establishing a measurement 
means to measure the thickness of the substrate used as the object for spreading, and the control 
means which controls the above-mentioned spacing adjustable means based on the measurement result 
to make spacing of an object substrate and a nozzle into the above-mentioned predetermined spacing. 
[Claim 7] The above-mentioned processing liquid coater is a processing liquid coater according to claim 
1 to 6 characterized by being constituted so that one may be made to rotate the above-mentioned 
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♦substrate attaching part and a substrate'and processing liquid may be extended on a substrate side 
after processing liquid supply. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the processing liquid coater which applies processing 
liquid, such as a resist, to the front face of substrates, such as substrates for flat-panel displays, such 
as a semi-conductor substrate and a liquid crystal display dexterous substrate, and a glass substrate for 
photo masks. 
[0002] 

[Description of the Prior Art] The slit coater applied while supplying processing liquid R, such as a resist, 
to the substrate front face from this nozzle N is known moving the nozzle N which has a slit-like liquid 
delivery as above equipments from the former along the front face of the substrate W laid on the table 
as shown in drawing 6 (a). 

[0003] With this equipment, Nozzle N is moved along a substrate front face, maintaining spacing of 
Nozzle N and Substrate W at predetermined spacing, and processing liquid R is supplied to that midst on 
a substrate front face from Nozzle N. 
[0004] 

[Problem(s) to be Solved by the Invention] It is more convenient to be able to communalize slit coater 
to processing of two or more kinds of substrates in the above equipments. However, when it is common 
to have set up spacing of a table and a nozzle fixed corresponding to the substrate of predetermined 
thickness and it tends to apply processing liquid in this kind of slit coater to the substrate which has 
different thickness from the above-mentioned substrate, spacing of a substrate and a nozzle changes 
and there is a problem that it becomes difficult to apply processing liquid to a substrate front face at 
homogeneity. 

[0005] Namely, in the above-mentioned slit coater, spacing of Substrate W and Nozzle N usually so that 
it can apply appropriately, predetermined spacing, i.e., processing liquid Although it applies to a substrate 
front face, making processing liquid R hang to band-like as it maintains at predetermined spacing set up 
in consideration of the description of processing liquid R etc. and is shown in drawing 6 (a) As [ apply / 
processing liquid R / the hanging band-like processing liquid R breaks off, and / for example, / as 
spacing of Nozzle N and Substrate W becomes larger than the above-mentioned predetermined spacing 
and it is shown in drawing 6 (b) / if it is going to apply processing liquid to the substrate W with more 
thin board thickness / to a substrate front face / in spots ] 

[0006] Moreover, after applying processing liquid to the front face of not only slit coater but the 
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substrate held for example, on the table, - it also sets to the so-called spin coater which is made to 
rotate a table and extends processing liquid on a substrate side. Applying processing liquid to a 
substrate front face using a nozzle with a slit-like delivery is performed, and the same problem as the 
above-mentioned slit coater has arisen so that processing liquid may be extended more to homogeneity 
with a revolution. 

[0007] That is, since it is common also in a spin coater to set up spacing of the table at the time of 
processing liquid spreading and a nozzle fixed corresponding to the substrate of predetermined 
thickness, if it is going to apply processing liquid to the substrate which has different thickness from the 
above-mentioned substrate, spacing of a substrate and a nozzle changes, for example, processing liquid 
is applied to a condition **** to a substrate front face, and processing liquid may become that it is hard 
to be extended to homogeneity. 

[0008] This invention is made in order to solve the above-mentioned problem, and it aims at offering the 
processing liquid coater which can apply processing liquid appropriately to two or more kinds of 
substrates with which thickness differs mutually. 
[0009] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, this invention 
by the nozzle equipped with the slit-like liquid delivery In the processing liquid coater constituted so 
that processing liquid might be supplied to the front face of the substrate held at the substrate 
attaching part While preparing the 1st nozzle which supplies processing liquid to the front face of the 
1st substrate, and the 1st substrate and the 2nd nozzle which supplies processing liquid to the front 
face of the 2nd substrate with which thickness differs as the above-mentioned nozzle Maintaining at 
predetermined spacing spacing of the 1st substrate and the 1st nozzle of the above which were held at 
the above-mentioned substrate attaching part The 1st nozzle migration means to which the 1st nozzle 
is relatively moved along the front face of the 1st substrate, It has the 2nd nozzle migration means to 
which the 2nd nozzle is relatively moved along the front face of the 2nd substrate, maintaining at the 
above-mentioned predetermined spacing spacing of the 2nd substrate and the 2nd nozzle of the above 
which were held at the above-mentioned substrate attaching part (claim 1). 

[0010] operating the 1st nozzle, when an object is the 1st substrate according to this equipment — 
between a substrate and nozzles — predetermined spacing, i.e., processing liquid, — breaking off — etc. 
— it can maintain at spacing which can apply processing liquid appropriately, without following. On the 
other hand, when an object is the 2nd substrate, between a substrate and nozzles can be maintained at 
the above-mentioned predetermined spacing by operating the 2nd nozzle. That is, spacing of a substrate 
and a nozzle can be maintained at predetermined spacing also to which substrate by operating the 1st 
or 2nd nozzle selectively according to a substrate. Therefore, it becomes possible to apply processing 
liquid appropriately to the substrate with which thickness differs. 

[001 1] A means to input the information about the thickness of the substrate used as the object for 
spreading in this equipment, Based on the input, establish the control means which controls the above- 
mentioned nozzle migration means in order to operate the nozzle corresponding to an object substrate 
selectively, or (Claim 2), Or it is based on a measurement means to measure the thickness of the 
substrate used as the object for spreading, and its measurement result. If the control means which 
controls the above-mentioned nozzle migration means is established in order to operate the nozzle 
corresponding to an object substrate selectively (claim 3), it will become possible to operate the nozzle 
corresponding to a substrate automatically. 

[0012] In order to solve the above-mentioned technical problem, moreover, this invention In the 
processing liquid coater constituted so that processing liquid might be supplied to a substrate front face 
from the above-mentioned nozzle, moving the above-mentioned nozzle along a substrate front face 
between the substrate front faces which have the nozzle equipped with the slit-like liquid delivery, and 
were held at the substrate attaching part where predetermined spacing is maintained The spacing 
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adjustable means which makes adjustable spacing of the above-mentioned substrate attaching part and 
the above-mentioned nozzle is established (claim 4). 

[0013] According to this equipment, spacing of a nozzle and a substrate can be adjusted according to 
the thickness of an object substrate. Therefore, it becomes possible by adjusting the above-mentioned 
spacing at the above-mentioned predetermined spacing according to the thickness of an object 
substrate to apply processing liquid appropriately to two or more kinds of substrates with which 
thickness differs. 

[0014] A means to input the information about the thickness of the substrate used as the object for 
spreading in this equipment, Based on the input, establish the control means which controls the above- 
mentioned spacing adjustable means to make spacing of an object substrate and a nozzle into the 
above-mentioned predetermined spacing, or (Claim 5), Or it is based on a measurement means to 
measure the thickness of the substrate used as the object for spreading, and its measurement result. If 
the control means which controls the above-mentioned spacing adjustable means is established so that 
spacing of an object substrate and a nozzle may be made into the above-mentioned predetermined 
spacing (claim 6), it will become possible to adjust spacing of an object substrate and a nozzle at the 
above-mentioned predetermined spacing automatically. 

[001 5] If it is made to apply to equipment which one is made to rotate the above-mentioned substrate 
attaching part and a substrate for a configuration given in either of above-mentioned claims 1-6 after 
processing liquid supply, and extends processing liquid on a substrate side especially (claim 7), it will 
become possible to extend processing liquid to homogeneity more on a substrate side with a revolution 
of a substrate. 
[0016] 

[Embodiment of the Invention] The gestalt of operation of the 1st of this invention is explained using a 
drawing. Drawing 1 shows roughly the slit coater which is a processing liquid coater concerning this 
invention. As shown in this drawing, the slit coater 10 has the stage 12 used as a pedestal. The table 14 
is formed in the center of the upper part of a stage 12 at one, and the rectangular substrate W is laid in 
the top face of this stage 1 2. 

[0017] The above-mentioned table 14 is greatly formed a little from Substrate W, and many attraction 
holes 16 which lead to a vacuum pump are formed in the front face. Thereby, from the underside, 
vacuum adsorption is carried out and the substrate W laid in the table 12 is held. 
[0018] Moreover, above the above-mentioned table 12, two nozzles 20A and 20B (the 1st and 2nd 
nozzles) for supplying processing liquid, such as a resist, to the front face of Substrate W are supported 
by the cross direction (direction shown by the void-among drawing arrow head) movable, respectively. 
[0019] That is, the rail 13 of the couple prolonged in a cross direction and the ball screw shafts 24A and 
24B by which revolution actuation is carried out with servo motors 22A and 22B, respectively are 
attached in the above-mentioned stage 12. Moreover, while the KO character type frames 26A and 26B 
of a couple before and after [ a stage 12 ] it extends crosswise (direction which intersects 
perpendicularly on the above-mentioned cross direction and the level surface) and both ends start 
caudad are formed and the above-mentioned rail 13 is equipped with the both ends of these frames 26A 
- and 26B, respectively, the above-mentioned nozzles 20A and 20B are supported among these both ends, 
respectively. And the ball screw shafts 24A and 24B are screwing in the nut part (not shown) prepared 
in Frames 26A and 26B, respectively. The above-mentioned nozzle 20A moves the upper part of the 
above-mentioned table 14 to a cross direction along with a rail 13 at frame 26A and one with the 
revolution of ball screw shaft 24A by actuation of the above-mentioned servo motor 22A by this, and 
the above-mentioned nozzle 20B moves the upper part of the above-mentioned table 14 to a cross 
direction at frame 26B and one with the revolution of ball screw shaft 24B by actuation of the above- 
mentioned servo motor 22B. That is, the 1st nozzle migration means of this application is constituted by 
above-mentioned servo motor 22A, ball screw shaft 24A, frame 26A, etc., and the 2nd nozzle migration 
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means-of this application is constituted By above-mentioned servo motor 22B, ball screw shaft 24B, 
frame 26B, etc. 

[0020] Each nozzles 20A and 20B are the so-called slit nozzles with the liquid delivery 21 of the shape 
of a slit prolonged crosswise in the soffit section, and are connected to the tank for the processing 
liquid reservoir outside drawing through the liquid supply pipes 30A and 30B, respectively. And according 
to ******** interposed in each liquid supply pipes 30A and 30B, or the becoming open actuation of the 
closing motion valves 32A and 32B, the regurgitation of the processing liquid is carried out to band-like 
from the above-mentioned liquid delivery 21. In addition, the gas exceeding atmospheric pressure of a 
constant pressure is supplied in the above-mentioned tank, and the regurgitation of processing liquid is 
performed according to valve opening of the closing motion valves 32A and 32B by extruding processing 
liquid from the liquid delivery 21 by this gas pressure. 

[0021] Although Nozzles 20A and 20B have the same configuration fundamentally, as shown in drawing 2 
(a), they are set as the dimension from which spacing La and spacing Lb of the nozzles 20A and 20B to 
a table 14 differ, respectively that it should correspond to two kinds of substrates W with which board 
thickness differs. As shown in drawing 2 (b), specifically nozzle 20A When a substrate W1 (the 1st 
substrate) is set to a table 14, a substrate W1 is received. The predetermined spacing L Spacing which 
can supply processing liquid suitable for a substrate front face is maintained. That is, nozzle 20B When 
the substrate W2 (the 2nd substrate) with board thickness thinner than the above-mentioned substrate 
W1 is set to a table 14, spacing with a table 14 is set up, respectively so that the above-mentioned 
predetermined spacing L may be maintained to a substrate W2. By an object operating nozzle 20A in the 
case of a substrate W1, and operating nozzle 20B by this, when an object is a substrate W2, for the 
substrates W1 and W2 with which thickness differs, though, spacing with a nozzle can both be 
maintained at the predetermined spacing L. 

[0022] In addition, in the following explanation, a substrate W1 and a substrate W2 will be used properly 
Substrate W, a call, and if needed, without distinguishing a substrate W1 and a substrate W2. 
[0023] The evacuation location of the above-mentioned nozzles 20A and 20B is prepared on the above- 
mentioned stage 12 at the above-mentioned table 14 order both sides, and Nozzles 20A and 20B are set 
to this location, respectively in the case of carrying in of the substrate W to a table 14, and taking out. 
The solvent pot 34 which collected desiccation prevention solvents is formed in each evacuation 
location, if Nozzles 20A and 20B are set to an evacuation location, the liquid delivery 21 will be arranged 
into the ambient atmosphere of a desiccation prevention solvent, and, thereby, desiccation of the 
processing liquid in the liquid delivery 21 will be prevented. 

[0024] By the way, the above-mentioned slit coater 10 has the controller 40 which uses a 
microcomputer as a component, and all of devices for operating Nozzles 20A and 20B, such as the 
above-mentioned servo motors 22A and 22B and the closing motion valves 32A and 32B, are electrically 
connected to this controller. Moreover, the input means 42 is connected to the above-mentioned 
controller 40, and the operating condition of the slit coater 10 and the various information about the 
substrate used as a processing object are inputted into a controller 40 by this input means 42. 
[0025] And in the case of processing of Substrate W, based on the information inputted through the 
above-mentioned input means 42, the above-mentioned servo motors 22A and 22B etc. are controlled 
by the controller 40 in generalization, and, thereby, spreading actuation of processing liquid is performed 
as follows. 

[0026] First, each nozzles 20A and 20B are set to the evacuation location, respectively, and the close 
by-pass bulb completely of both the closing motion valves 32A and 32B is carried out until the target 
substrate W is laid in a table 14. 

[0027] And if Substrate W is laid in a table 14 by the conveyance means outside drawing and adsorption 
maintenance is carried out, the nozzle with which processing is presented based on the information on 
the substrate beforehand inputted through the input means 42 will be chosen, and processing liquid will 

-6- 



be supplied to Substrate W by the selected nozzle. For example, when the target substrate W is the 
above-mentioned substrate W1, the above-mentioned nozzle 20A is chosen and processing liquid is 
supplied to a substrate W1 by this nozzle 20A. 

[0028] Nozzle 20A is moved at a fixed rate toward an other end side from the end side of a substrate 
W1, and, specifically, processing liquid is applied to a substrate W1 by supplying processing liquid on a 
substrate front face from nozzle 20A during this migration. 

[0029] if nozzle 20A reaches the other end side of a substrate W1, while supply of processing liquid will 
be suspended, reversal actuation of the servo motor 22A is carried out, and nozzle 20A resembles the 
evacuation location of a basis, and is gone and moved to it. And if nozzle 20A is reset by the evacuation 
location, Substrate W will be taken up by the conveyance means outside drawing, it will be taken out to 
degree process, and, thereby, spreading actuation of the processing liquid to the substrate W1 
concerned will be completed. 

[0030] In addition, from a substrate W1, when the target substrate W is the thin above-mentioned 
substrate W2 of board thickness, nozzle 20B of another side will be chosen and processing liquid will be 
supplied by this nozzle 20B to a substrate W2 like the above-mentioned nozzle 20A. 
[0031] Thus, according to the above-mentioned slit coater 10, the nozzles 20A and 20B corresponding 
to two kinds of substrates W1 and W2 with which thickness differs are formed, respectively. Since it 
enabled it to maintain between a substrate and nozzles at the above-mentioned predetermined spacing 
L also in the case of processing of which substrates W1 and W2 by using nozzle 20B for nozzle 20A to a 
substrate W2 to a substrate W1, respectively while applying processing liquid to the substrate with 
which thickness differs — this conventional kind of equipment — like — processing liquid — breaking 
off — etc. — it cannot follow and processing liquid can be appropriately applied also to which substrate. 
[0032] Next, the gestalt of operation of the 2nd of this invention is explained using drawing 3 and 
drawing 4 . This drawing shows roughly the spin coater which is a processing liquid coater concerning 
this invention. As shown in these drawings, the spin coater 50 is equipped with the table 52 holding 
Substrate W, and the nozzle 56 which supplies the cup 54 for wrap processing liquid scattering 
prevention, and processing liquid, such as a resist, for the perimeter of a table 52 to the front face of 
Substrate W. 

[0033] The above-mentioned nozzle 56 is a slit nozzle with liquid delivery 56a of the shape of a slit 
prolonged in 1 shaft orientations, and is supported movable in the direction which intersects 
perpendicularly on up Norikazu shaft orientations and the level surface in the above-mentioned fixed 
height location of the cup upper part. 

[0034] That is, the rail (not shown) of the couple prolonged in each-other parallel and the ball screw 
shaft 62 which rotates by actuation of a servo motor 60 are arranged in the flank of the above- 
mentioned cup 54, and while the above-mentioned rail is equipped with the supporter material 64 free 
[ a slide ] and the top nozzle 56 is attached in this supporter material 64, the above-mentioned ball 
screw shaft 62 is screwing in the nut part prepared in the supporter material 64. And a nozzle 56 moves 
the upper part of the above-mentioned cup 54 to the supporter material 64 and one covering an 
evacuation location and the location of an opposite hand on both sides of the evacuation location 
(location shown in this drawing) of the method of the outside of a cup, 3nd a cup 54 with a revolution of 
the ball screw shaft 62 by actuation of the above-mentioned servo motor 60. 

[0035] It connects with the tank for the processing liquid reservoir outside drawing through the liquid 
supply pipe 66, and the above-mentioned nozzle 56 carries out the regurgitation of the processing liquid 
from above-mentioned liquid delivery 56a according to open actuation of the closing motion valve 68 
which consists of a solenoid valve interposed in the liquid supply pipe 66. 
[0036] In addition, although a graphic display is omitted, when the solvent pot which collected 
desiccation prevention solvents is arranged in the evacuation location of a nozzle 56 and a nozzle 56 is 
in an evacuation location, liquid delivery 56a is arranged in the ambient atmosphere of a desiccation 



•prevention solvent. Thereby, desiccation' of the processing liquid in liquid delivery 56a of a nozzle 56 is 
prevented. 

[0037] It is greatly formed a little from Substrate W, many attraction holes (not shown) which lead to a 
vacuum pump are formed in the front face, and the above-mentioned table 52 carries out vacuum 
adsorption of the substrate W from the underside. Moreover, a revolution and rise and fall of the above- 
mentioned table 52 are attained, and the device for these revolutions and rise and fall is arranged under 
the cup 54. 

[0038] If it explains concretely, the axis 70 extended on that underside at a vertical is connected to the 
above-mentioned table 52, and while this axis 70 is supported possible [ a revolution and rise and fall ] 
by the electrode holder 72 fixed to the underside of a cup 54, this electrode holder 72 is being fixed to 
the frame 51 of a spin coater 50. Spline association of the pulley 73 is carried out, and this pulley 73 is 
further connected with the above-mentioned axis 70 pivotable at the soffit section of the above- 
mentioned electrode holder 72 so that a relative revolution may be prevented possible [ the slide to 
shaft orientations ]. And it is equipped with the timing belt 74 between this pulley 73 and the pulley with 
which the output shaft of the motor for revolution actuation (not shown) was equipped. 
[0039] Moreover, while the above-mentioned axis 70 and the guide shaft 76 extended to parallel are 
established and this guide shaft 76 is equipped with the movable frame 78 free [ a slide ], the soffit of 
the above-mentioned axis 70 is supported by the above-mentioned frame 51 free [ a revolution in the 
electrode holder 80 prepared in the movable frame 78 ]. And rod 82a of a mounting eclipse and this air 
cylinder 82 is connected to this movable frame 78 for the air cylinder 82 near the upper bed supporter 
of the above-mentioned guide shaft 76 at the above-mentioned frame 51. 

[0040] That is, if the motor for the above-mentioned revolution actuation operates, the turning effort 
will be transmitted to an axis 70 through a timing belt 74 and a pulley 73, and, thereby, revolution 
actuation of the table 52 will be carried out. Moreover, when the feeding and discarding of the air to an 
air cylinder 82 are switched by actuation of the change-over valve outside drawing, according to this, an 
axis 70 goes up and down in accordance with the guide shaft 76 to the movable frame 78 and one, and, 
thereby, a table 52 is made to go up and down. And in the state of rod level-luffing-motion actuation of 
an air cylinder 82, as shown in the continuous line of drawing 4 , while arranging a table 52 to the 
predetermined revolution activation point in a cup 54 in the state of rod projection actuation of the 
above-mentioned air cylinder 82, as shown in the two-dot chain line of this drawing, it is the upper part 
of a cup and a table 52 is arranged in the liquid supply location of the some lower part of the above- 
mentioned nozzle 56. 

[0041] Moreover, the device for switching the liquid supply location of the above-mentioned table 52 to 
two steps, a high order value and a low location, is included in the elevator style of the above- 
mentioned table 52. 

[0042] While the contact piece 84 which included the shock absorber in the body part of the above- 
mentioned air cylinder 82 is specifically attached, when a table 52 arrives at a liquid supply location, the 
contacted section 86 which the above-mentioned contact piece 84 contacts is formed in the above- 
mentioned frame 51. While the contacted member 88 equipped with two working faces 88a and 88b from 
which height differs as shown in drawing 5 is formed in the contacted section 86 and the horizontal 
guide 90 is equipped with this free [ a slide ], it connects with rod 92a of the air cylinder 92 fixed to the 
frame 51. 

[0043] And the contacted member 88 is made to move along with a guide 90 according to the feeding- 
and-discarding change of the air to the air cylinder 92 by actuation of the change-over valve outside 
drawing, and as shown in the continuous line of this drawing, while working-face 88a of one side 
counters the contact piece 84 in the state of rod level-luffing-motion actuation of the above-mentioned 
air cylinder 92, working-face 88b of the other side counters the contact piece 84 in the state of rod 
projection actuation. 
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[0044]' That is, the liquid supply location of a table 52 is switched to two steps of height by making the 
contact piece 84 contact selectively to two working faces 88a and 88b from which height differs as 
mentioned above at the time of lifting of a table 52. Specifically, a liquid supply location is switched to 
the low location where the contact piece 84 contacts working-face 88a, and the high location where the 
contact piece 84 contacts working-face 88b. 

[0045] Here, when two kinds of substrates W with which thickness differs, respectively are laid in a table 
52, each liquid supply location of the above-mentioned height is set up, respectively so that it may be 
maintained at spacing to which a nozzle 56 and these substrates W can supply appropriately, 
predetermined spacing L, i.e., processing liquid. Where a table 52 is held in the above-mentioned low 
location, the above-mentioned spacing L was maintained between the substrate W with thicker 
thickness, and the nozzle 56 among two kinds of substrates W and a table 52 is held at the above- 
mentioned high order value, specifically, each liquid supply location of height is set up so that the 
above-mentioned spacing L may be maintained between the substrate W with thinner thickness, and a 
nozzle 56. 

[0046] By the way, the above-mentioned spin coater 50 has the controller 94 which uses a 
microcomputer as a component, and all the devices for operating the above-mentioned servo motor 60, 
the closing motion valve 68 and the above-mentioned air cylinder 82, 92 grades, a nozzle 56, and a table 
52 are connected to this controller 94. Moreover, the input means 96 is connected to the above- 
mentioned controller 94, and the various information about the substrate which serves as an operating 
condition of a spin coater 50 and a processing object with this input means 96 is inputted into a 
controller 94. 

[0047] And in the case of processing of Substrate W, when the above-mentioned servo motor 60 grade 
is controlled by the controller 94 in generalization based on the information inputted through the above- 
mentioned input means 96, spreading actuation of processing liquid is performed as follows. 
[0048] First, a nozzle 56 is set to an evacuation location, and it gets down, and the close by-pass bulb 
completely of the closing motion valve 68 is carried out until the target substrate is laid in a table 52. 
Moreover, the table 52 is set to the revolution activation point in a cup 54. 

[0049] If Substrate W is laid in a table 52 by the conveyance means outside drawing and adsorption 
maintenance is carried out, a nozzle 56 will be moved toward the location of the opposite hand which 
sandwiched the cup 54 from the evacuation location of the method of the outside of a cup. Moreover, 
based on the information beforehand inputted through the input means 96, the liquid supply location of 
either a high order value or a low location is chosen, and a table 52 is set to this location. For example, 
a table 52 is set to a lower order value when the target substrate W is the thick substrate W of board 
thickness. 

[0050] The contacted member 88 is specifically set so that working-face 88a may counter the contact 
piece 84 by actuation of an air cylinder 92 (condition shown in the two-dot chain line of drawing 5 ), and 
a table 52 is raised by actuation of an air cylinder 82 after that. The contact piece 84 contacts working- 
face 88a by this, and a table 52 is set to the liquid supply location by the side of a low location. 
[0051] And if a table 52 is set to a liquid supply location while a nozzle 56 arrives at the location of the 
opposite hand of a- cup 54, reversal actuation of the motor 60 will be carried out, and a nozzle 56 will be 
moved at a fixed rate toward an evacuation location. And processing liquid will be applied to Substrate W 
by supplying processing liquid on a substrate front face from a nozzle 56 during this migration. 
[0052] And if a nozzle 56 arrives at the edge of Substrate W t supply of processing liquid will be 
suspended, if a nozzle 56 is further reset by the evacuation location, while a table 52 will be reset by the 
revolution activation point in a cup 54, the lid outside drawing is set to a cup 54, and revolution 
actuation of the substrate W is carried out only for predetermined time at a table 52 and one. 
Processing liquid will be extended to a substrate front face with a centrifugal force by this. 
[0053] If a table 52 is suspended, the above-mentioned lid will be removed, Substrate W will be taken up 
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"by the- conveyance means outside drawing, and it' will be taken out to degree process. Thereby, 
spreading actuation of the processing liquid to the substrate W concerned is completed. 
[0054] In addition, in the above actuation, when the target substrate W is the thin substrate W of board 
thickness, the liquid supply location of a table 52 will be set to a high order value, and processing liquid 
will be supplied to Substrate W in this condition. 

[0055] Above, like explanation, by the above-mentioned spin coater 50, since the liquid supply location 
of a table 52 is switched to two steps corresponding to two kinds of substrates W with which thickness 
differs and it enabled it to maintain the above-mentioned predetermined spacing L also to which 
substrate W by this, processing liquid can be appropriately applied by one set of a spin coater 50 to two 
kinds of substrates W with which thickness differs. 

[0056] in addition — the above — a spin coater — 50 — **** — thickness — differing — two — a 
kind — a substrate — W — it should correspond — a table — 52 — liquid — supply — a location — 
two — a step — switching — making — **** — although — the above ed — contact — a member 

— 88 — height — differing — rather than — many things for which a working face is formed or a 
working face is constituted from an inclined plane — thickness — differing — rather than — varieties - 

- you may enable it to correspond to Substrate W 

[0057] Moreover, although the elevator style of a table 52 is constituted using an air cylinder, you may 
make it constitute the elevator style using a ball screw device from an above-mentioned spin coater 50, 
for example. Since the processing liquid supply location of a table 52 can be changed to a stepless story 
according to this configuration, without forming the above contacted members 88, there is an advantage 
which is thickness that it can respond to the substrate W of varieties rather than it differs. 
[0058] Furthermore, by making reverse go up and down a nozzle 56 to a table 52, although he is trying 
to make it go up and down a table 52 to a nozzle 56, you may constitute from an above-mentioned spin 
coater 50 so that spacing of Substrate W and a nozzle 56 may be maintained at the above-mentioned 
spacing L. In this case, what is necessary is just to let the liquid supply location of a table 52 be the 
fixed height location of the cup upper part. 

[0059] By the way, the spin coaters 50 concerning the slit coater 10 concerning the gestalt of 
implementation of the above 1st and the gestalt of the 2nd operation are some examples of the 
processing liquid coater concerning this invention, and can change the concrete configuration suitably in 
the range which does not deviate from the summary of this invention. 

[0060] For example, instead of preparing two nozzles from which height differs to Substrate W like the 
above-mentioned slit coater 10, by preparing a single nozzle and making it go up and down this nozzle 
and table relatively, you may constitute from slit coater so that spacing of Substrate W and a nozzle can 
be adjusted. 

[0061] Moreover, instead of making it go up and down Substrate W and a table 52 relatively like the 
above-mentioned spin coater 50, the liquid supply location of a table may be made into a fixed height 
location, and you may constitute from a spin coater so that two nozzles from which height differs to this 
location may be prepared. 

[0062] Furthermore, although he is trying to input the information about a substrate through the input 
means 42 and 96 beforehand, the-equipment which measures the thickness of the substrate W laid on 
the table, for example is formed, and you may make it operate Nozzles 20A and 20B selectively in the 
above-mentioned slit coater 10 based on the measurement result of this equipment. The above- 
mentioned measuring device is formed and you may make it similarly select the processing liquid supply 
location of a table 52 also in a spin coater 50 based on the measurement result. 

[0063] Moreover, you may make it apply processing liquid, although he is trying to apply processing liquid 
in the above-mentioned slit coater 10 and a spin coater 50, each holding Substrate W fixed and moving 
Nozzles 20A and 20B or a nozzle 56, preparing a nozzle fixed and moving Substrate W, of course. 
[0064] 
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tEffecf of the Invention] In the processing liquid coater constituted so that this invention might supply 
processing liquid to the front face of the substrate held by the nozzle at the substrate attaching part, as 
explained above While preparing the 1st nozzle corresponding to the 1st substrate, and the 2nd nozzle 
corresponding to the 1st substrate and the 2nd substrate with which thickness differs Maintaining at 
predetermined spacing spacing of the 1st substrate and the 1st nozzle of the above which were held at 
the substrate attaching part The 1st nozzle migration means to which the 1st nozzle is relatively moved 
along the front face of the 1st substrate, Since it had the 2nd nozzle migration means to which the 2nd 
nozzle is relatively moved along the front face of the 2nd substrate, maintaining at the above-mentioned 
predetermined spacing spacing of the 2nd substrate and the 2nd nozzle of the above which were held at 
the above-mentioned substrate attaching part By operating the 1st or 2nd nozzle selectively, spacing of 
a substrate and a nozzle can be maintained at the above-mentioned predetermined spacing also to 
which 1st or 2nd substrate with which thickness differs. Therefore, it becomes possible to apply 
processing liquid appropriately to the substrate with which thickness differs. 

[0065] A means to input the information about the thickness of the substrate used as the object for 
spreading in this equipment especially, Establish the control means which controls the above-mentioned 
nozzle migration means to operate selectively the nozzle which can hold the above-mentioned 
predetermined spacing to an object substrate based on the input, or Or it is based on a measurement 
means to measure the thickness of the substrate used as the object for spreading, and its measurement 
result. If the control means which controls the above-mentioned nozzle migration means is established 
so that the nozzle which can hold the above-mentioned predetermined spacing to an object substrate 
may be operated selectively, the optimal nozzle can be operated automatically. 

[0066] Moreover, this invention is in the condition which maintained the nozzle and the substrate front 
face at predetermined spacing. Since the spacing adjustable means which makes adjustable spacing of 
the above-mentioned substrate attaching part and the above-mentioned nozzle was established in the 
processing liquid coater which supplied processing liquid to the substrate front face, moving a nozzle to 
a substrate By adjusting spacing of a nozzle and a substrate at the above-mentioned predetermined 
spacing according to the thickness of an object substrate, processing liquid can be appropriately applied 
to two or more kinds of substrates with which thickness differs. 

[0067] A means to input the information about the thickness of the substrate used as the object for 
spreading in this equipment especially, Based on the input, the control means which controls a spacing 
adjustable means to make spacing of an object substrate and a nozzle into the above-mentioned 
predetermined spacing prepares, or Or if a measurement means to measure the thickness of the 
substrate used as the object for spreading, and the control means which controls a spacing adjustable 
means based on the measurement result to make spacing of an object substrate and a nozzle into the 
above-mentioned predetermined spacing are established Spacing of a substrate front face and a nozzle 
can be automatically adjusted at the above-mentioned predetermined spacing. 

[0068] Moreover, if it is made to apply to equipment which one is made to rotate the above-mentioned 
substrate attaching part and a substrate for each above-mentioned configuration after processing liquid 
supply, and extends processing liquid on a substrate side, processing liquid is more extensible to 
homogeneity on a substrate side with a revolution of a substrate. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the strabism schematic diagram showing the slit coater which is the gestalt of 
operation of the 1st of the processing coater concerning this invention. 
[Drawing 2] It is a mimetic diagram explaining the configuration of a nozzle. 

[Drawing 3] It is the strabism schematic diagram showing the spin coater which is the gestalt of 
operation of the 2nd of the processing coater concerning this invention. 

[Drawing 4] It is the side-face schematic diagram of the spin coater explaining the device for making it 
rotate and go up and down a table. 

[Drawing 5] It is A view drawing in drawing 4 which shows the device of a height change of a table. 
[Drawing 6] (a) and (b) are the strabism schematic diagrams showing the supply condition of the 
processing liquid of a substrate, and when spacing of a nozzle and a substrate is proper spacing, (b) of 
(a) is drawing in which spacing of a nozzle and a substrate shows the example in the case of being large 
to proper spacing. 
[Description of Notations] 
10 Slit Coater 
12 Stage 
14 Table 

1 6 Attraction Hole 

20A, 20B Nozzle 

21 Liquid Delivery 

22A, 22B Servo motor 

24A, 24B Ball screw shaft 

26A, 26B Frame 

30A, 30B Liquid supply pipe 

32A, 32B Closing motion valve 

34 Solvent Pot 

40 Controller 

42 Input Means 

W Substrate 



[Translation done.] 



- 12- 



(19)0#fflfcfW (JP) 



a® ^ BB » « < A > 



(ll)!&tftHK&m#^ 

WMW-U- 162815 

(43)&8HB ^fi811¥(1999)6^18B 



(51) IntCl. 8 
H0 1L 21/027 
B 0 5 C 5/02 

//G0 3F 7/16 
7/30 



5 0 2 
5 0 2 



F I 

HO 1L 21/30 
B 0 5 C 5/02 
G 0 3 F 7/16 
7/30 



5 64Z 

5 0 2 
5 0 2 



(21)fflS## 


4$H¥9 -327340 


(71) WIS A 


000207551 








(22)tilSH 


9 ¥(1997) 11^280 
















(72) mmm 










mi&mmsft'smsimt&v i ah* 
















#S± /MS «B3 W3«) 



(54) w©«i] iaa«t^*SB 

(57) [KM] 

y ^ i oSr^Ufc. /X/vi UTtt. t£J¥<£> 

OA, 2 OBSrlSttfc. §/X/V2 OA, 20Btt. 




ft mm 1-162815 



&-ra «t 5 K*ja*jrfctea«a6#8«iijav^-c, ±ib 

*B5K«iatt*tti(&rsJB 2 oyX/ui: triads 

fc, ±1B*««l*SBfc«» § Hfcfg 1 ©StK i JblEfc 1 

/w*JS 1 ©»E©*ffifc»o-C4B»Wfc»i(i$-e-aJB 1 

©X« t ±1B3S 2 © / X/v t ©Rg PSSr±|2Ff^©KPB»- 
&iboo s ^2©yX;WSr^2©S«©*Efc:ffioTffi 
fcrftK&SS * 2 © y X/ufc»#« t £{i ?Lfc r t 

[fit#«2] »*«-«i*5i;«©ff*K:B8-t-5fl»« 

aw-*- a / */i<*mm.mzftW}£itz>'<< ±ie#/ x/v 
i fE«©8y£i£&*ge. . 

[»#*4] *y y h*t©«8tUJP X/wSr 
MBSS:«ofctt«-e±B/X/uSra4R*ffi»cJBo-C»» 

*-er«^fe±iEy x^*»?,s««asK*fta«S:.fW&i"5 

JSgB t i.|B/ X/v t ©mffiS: TSTfc ii~2> MM "Tfc*®* 
Kit £ t £#®c t i" S &aS£&*g!B. 

[»**5] a**r*i: ft a *«©»*fc 

Bra5#«SrfWWr«»JW#»i:*R«t*iitSr'l*«i:i- 
[1**46] m**f*ift5S«©«*£»£1-3SiJ 

£#at> *©«]Sts*tes<s#, M«««tyx/wi 

4E*©ft»ttttfliS&a. 
[000 1] 



2 

©*Ba»srafc*i-5«iaaa*««fcH-t-s t>©-e*> 

[0 0 0 2] 

[«*©Ktff] «*i»5>, ±15©J:5»ftgig£ lt, m 
6 (a) ic^-Tipi-, x-X/W-kKmaSftfcSKW 
©*ffi»c?&oT^y y h^©jffi6fcHJPSrWi-5/X/WN 
Sr^Ki § it ft & h , Z. © / Xa-N Stg^ffitc i'-^ 
}>$E©«L&ffiR LftrtS fetter*- S i 5 Lfc* y 

[0 0 0 3] r©gSl?tt, /X^NtStgWi©r^RS 
Srff J£©IWP!fc«*>'Oo / X/vn o 

[0 0 0 4] 

y y h 3_^ T - (4% y X/ufc ©H«I*3f£* 

20 ^©S^Jd^fS; L■T:gl!eW('lS , ^ LTV^©^-^T- 

[0 0 0 5] i"ft^*>, JblE©^. y y h=> — il 
n. *«Wi/X/uNfc©MH!Sr3f^©MHS. o* 9 , 

©tt#«f*#*LTK£SHfcM£©WIMfc«t>» H16 
(a) ^■fJc^Jc, M«RSr«CiT$t'^^ 

N t SSWi: ©ra«B^±fE^©HIRSJ: t> ti£< ft 9 , 
06 (b) ic^-TJ;5fc. STi-5#*©tea«R^» 

[0 0 0 6] y h=-^(cPSfe,-f, W*.ff» 

7—-7fi'±xz.9m t/c»tg©a®{c^a?ssrM* ufc 

Sr^TLfc/X/PSrffi^TS^S^ffijSSr^-f-Sr 
H5ftfcntfc 9 . ±!B^ y y h t p«©Bas*5 

[0 0 0 7] o^5. ^. t°V3 — ^^C*3^^Tt,. 

^^©x— X/vt y X/wi ©raRS*BT^J¥*-©K45fc 

S4E 4: ^ft 5)¥^Sr W-raSKfc^ LT^a^SrM^ b 
«t5ti"5i, XSiyX/i/iciBJHI^sCftU 0>J^« 

=o »ca«*!h.t< <ft5*#*fc*. 



t#Bfi¥11-162815 



3 

[0 0 0 8] #3§9J»4, ±EIBHSr#ft'f-afc»K*$ 
[0 0 09] 

#3PJI4, *y y UltOlRlkmPtrMA.fcy^fc 
*BSk:*aaWSr«Mfrt-5* 2 © / X/v£ 5 t h 

±iaafis«»a5K««f**tfeJSi©*«i:±iB*i 

0/X^vt©HPHSr^<DraPSfc^*>o-o, 311 ©/X 

©/x^tt^at, ±f&mm&ftM\z&&ztiizm2 

<Dmm t ±EJR 2 © / X/u t ©MM 4r±E9f J£©MHJfc. 

&2©/X/VS:£2©g.&©*ffifc:?&o-CtB 
*t $ * 3 $ 2 © / X/uf«b#» t Sr-tW fc t © 

[ooio] CKDiSMtwitttf, »*3»JB l o»tE-e*> 

«Mx*]E*:# 5 - 1 * < Mm^mm^m^-r % r. t a*-c 

*5WHIfciftorfc*s-C*5. *t*#JS 2 ©X*g 

■^•fcS i tKifiJg 2 ©/ X/vSrf^ib$*5 r t ic i. K> . 
y X;vi ©IBSriBBFfJtolBIWUHftor h 

i yX/i/toWHS^JtolWHItftor ii&s^#5. * 

-rs-ta^tEfcftSo 

[ooiu ©saucer, mm#&tti:z>mtii<o 
< ±ib / x/^»¥« & w»#» t z> 

< ±15/ X/w»tt#aSrlW»i-5«l»¥a t SrK»t * J: 
StMxtf (»*q|3) . Lfc/XA'S: 6 tt 

[0 0 12] ±IBRjBSr»*^"*fc»e>K, #388 

tt, *y s> h^co^p±ffiPSr{i^fc/X/u-ilr^"Ls £S 

/X/vi©IWHISr^I«i-t-'5WI«^r*¥aSria:»tfc. , bO. 
(»**4) . 



[0013] z<Dmw.K£intf, i$&.mm<DW-^fc c 

T/X/v££ffii©MMfcWtt-f<& 5. 

±ffilWHIS:»«*«©**»c« t"C±ESf je©M 

iwtwei-*:: t^«tt), j?^©^ft *$&««©£« 

[00 14] lOlgCib'^t, J6#»*i45K«© 

<5£ , t / x/v t © iqrr & ±is^^© mm t i - 

5 X 5 fc±|BMMT*#a:tfl8Wi-5«l#P#«t Sr«8!»t 
10 fc9 (»*«5) , &>5W4, ^fr*t#iift5£fK©J¥ 

X£ t / X/p ©Pb^PHSt ±|EBf 3£© MHN i i~ 5 «t 5 »-± 
|BMIH^r3E#a*«l»i"5*J»#«i: Sr«»tS <t 5 (-i" 
Jxtf (asftJBe) » StftafeKt/X/utolBHlSriiftW 
K±iE£fi£©raPHKfi8g51-$ r t *s^I«g t ft So 
[00 15] ±|EIS*3gl~6©v^ttd^fEft 
©«/& ft » ±fB£«{**ft» t S« t Sr- 

i*i-le]ig$-&TteS^^*«ffi±-effi«-t-s i 5 ft^B 

ft 5. 
[00 16] 

r©EI^-f-J: 5f-> ^y y h 3 — 9 1 014, Siftft 
*S1 2Sr^UTV>5. ^.-r-v'l 2©±gB' : f* 
tcf4, ^ 1 4 ftklfStt feHTfc *) , r©^x 
-v?l 2©±ffilc*EJK©X«WdS«B$tt5J:5»cfto 

30 T^3„ 

[0017] ±|S^-X^ 1 4 14, S^W<t 5 

^it-r5«fc5»-ftoTV>5 0 
[0 0 18] Ht. lEf-^/H 2©±^»CJ4, Stg 

/X/V2 0A, 2 0B (H 1&U!^2©/X>'V) 

40 K£a£JvtV^&. 

[0 0 19] -fftj3*)» ±IB^7 l -v f l 2iCJ4, W«* 

^©U— /H 3 — ^^—■f 2 2 A, 
2 2 B Id i t) -tH^IaHEKlb$ix5JK-/via Dtt 2 4 
A, 2 4 Bb&WLtttfbflX^Z). 
©T*K, (±IEmr^lfilt7K¥ffi±tfE^-t-i 
*[6J) fci£t/TM4ffi95*sS:*>±*S5W^-*f©= 1 # : M© 
71/-A26A, 2 6B^^Jtfetb, ^2 
6 A, 2 6 B©M4BlHJ* s ±faU'-/H 3 tc^ix-m^» 

so /X/U2 0A, 2 0 B*5^$^-CV^5. *UT. 



^^¥11-162815 



5 

-A2 6A, 2 6 BlC&tf <i>in1f)-y h&ft (E^-fr 
T) l£^:*V&*;h,ztf--/Wa Cttl 2 4 A, 2 4 B LT 
r*tfcJ:9±E1»— 2 2 A<^^Sftt-«t ^ 
*-/Hat«|2 4 AOHl*gte#^±ISy OA ^7 

1 4©_h#*rHr«#6lfcfrttU Sfcs ±SM>— 
* 2 2B©f^»l^«t5JK-/V*l^W2 4 BWUMEfcfl^ 
±IS/X/U2 OB;457U-A2 6Bi-*l:±Ef-y 
/H 4©±#&il&«#fifc#»1"3.fc 5i:4otv^. 
i-*tJt>, ±!Et-^-^2 2A, /Ha Dtt 2 4 
AM7i^-A2 6A<*K:J:9*BOJISlo/X/i^|b 

i2 4BSU ! 7W-A2 6 B^tCt 9#§t©ff 2C/X 

As&*ti^Wi&mj9L a fix v ^5. 

[002 01 #/X/V20A, 2 0 B (4, TB&gBKflg* 
fafcSft*?.;* !i y h^O^thWP 2 1 Sr^Lfc^frt^S 
X/VT\ -t JvFH««i(6* 3 0 A, 3 0 B £ 

^LT, #i«f3 0A, 3 OV\^ftWLiiMzMM$r 
9H5BB#3 2A, 3 2B©H«kf^^C-C» ±1B 
MttlP2 1 ^fe^Jc:«ia«ESrti:ai-r5<t 5 Wot 

A, 3 2 B©K?#I-J££-C, r©«#ffifci*)«ffl«Sr 

100 2 1] /X/V2 0A, 2 0BI1 g#l$S-f4|f>]— 

MJE&"t-'<<> HI 2 (a) K7jrt-<fc5Kx f-^/H4l: 
Mt?>/X;V2 0A, 2 0B<DKPBLa, IKJHBL b 
ft«x*fc*^fcRjfc£;|x-C^S. 0 2 

(b) 1^1-4 5 1-, /X/V2 0AI4, x— X/H 4 

fc#L-TBfJ&©WIWL, o*0, gfc^ElCjigjfc&a 
tt4rtt#ei-5ii:**-C* /X/U2 0B 
isESIgw^?) t«J¥©#<^S«w 2 (1 2©1 
£) #7"— X/H 4fci?s/ hSfrfct^fc, St£W 2 ic 

I 4 i©IHWilS*SK3fe*JxT^5. rttfc: J: X 
«Wi©*frfcl4/X/V2 0A^»^*, 
^S«W 2 ©^»- tt/XA-2 OB^fEft^-frS-i: 

X/Wi wraRB^t-Bf^WPHL fc«o r. t 5 4 

[0 0 2 2] *48, KTOKH-Ctt, S«Wit««W 2 
5rESiJi-^it'iC<St5Wi:l^t/, CTS&W 

I I S«W 2 ^r^v 5 r t Id" 5. 

[0 0 2 3] ilE^X— v?l 2±tci3U^T, ±fEx— X 
/H 4©liu|£PHfl!)J-f4, ±ffi/X/V2 0 A, 20B©i£ 



6 

A&itfiSaogjUdU, IOteflcyX;V2 0A, 2 0 
*VC:fc>?>, yX;V2 0A, 2 0 B tfT&g&Witt V V £ 

t , «etma 2 1 asgM^Jt^J©^^ fcEK 
rtuCJ:«9?SPttaa 2 1 fcfettia&aiKoftilW 5 

[0 0 2 4] t:5f, ±IE^y 1 014, -e 

10 £;frLT*5!3, ±iE1f— #^e— * 2 2 A, 22B, mm 
#32A, 3 2Bf> /X/V20A, 2 0B*ftW)£-& 
5 fc«XD«§&l4<£T r © ^ V h o - y jcmftttfcSBft* 
*l/C^3. *fc, _k1B= V ho — 74 Ofctt, A*#l£: 
4 2^«SttS*l-Ci8 9, C1©A7^I3:4 2K:4 9, * y 

■f 5 a > h d - 7 4 0 K A* $ *u5 4 5 fc* 

[0 0 2 5] -t LT, S«W©^a©^ti(4, -hlEA^ 
fg4 2Sr^UTA^$*tfcffi$8JcS-^^T±fHf— # 
20 ^2 2A, 22Bfi5 3 yhD-740 ICllS^ t 

[0 0 2 6] ^iiSSSWiSf-^Ht 
«g$H5*T'f4, #7X/V2 0 A, 2 0 B ^ttlt'tl 
iSffiteStC-fe j/ h$JXT*5t), Mi#3 2A, 3 

2B^4*^c^K^i^Tv^6o . 

[oo2 7] ^tlt, H^©«Ka&#afcJ:oa«w*s^- 

-^;H 4fc«SJHtat»ft§}i5i, ^*A7^)# 

3S«W^±IEX«Wit?*)5»e-fctt. ±fS/X/V2 0 
A^51^$H, :©/X^2 0 AK4 iJSffiWitC^a 

[0 0 2 8] ^W»Cf4, /X/V2 0 Ai>mtiWi<0— 

10»t l l;/X;V2 0Ai)^ifi»ffil;fe«^ftlS 

[00 2 9] / X^V 2 0 AA*«*RWi©te«MI!lKiaarf 

^ 2 2 A ESSIES!) $ tl-T y X/V2 0 Ad5t tOiljgte 
«lC(C[S]^oT#K)$*b^5, ^lt, /X;W2 0A 

^ii@tefi{c y -t y y i: , m^<D^^\zx 

[0 0 3 0] ft*J, »*i:*«WSW*sX«WiJ:9S 
jp©3?V->±|EStgW 2 Xfe5^a-fwJ4, te*(D/X/V2 

0B^ji^$ix, ±is/xy>2 o Atiutsir, :o/x 

/u 2 0 B 4 9 S«W 2 {C*f L-CteajR^ttje - 

so 



ftl?a¥11-162815 



7 

[0 0 3 1 ) roi5t, ±IB^y y h =— * 1 OK J; 

{i/X/V2 0A£, StSW 2 ^>^UT»4/X^2 0 B& 

^-fnoStSW!, W 2 ©#i 

[0 0 3 2] #3B?H©# 2 ©HJtcD^flg^O^T 

^^^57-^5 2^ x-y^5 2WjlHSr 
«5teaJK«»Kihffl©*y7 ,, 5 4i, u-^^ ofe 
«««r»6W©*»U:W*&i-5/XA'5 6 £$H)I*.-Cv* 

[0 0 3 3] _Lf2/X/V5 6»i, — M^frt-MtfS;* y 
y h^tO^PtdU P 5 6 a Lfc* !) y h / X/V-C, ± 

[0 0 3 4] -ftl:t>h. _hJB#S/X5 4(Dffi!l^|4SV> 

6 0 ©f^tbt- J: 9 lel^-r 5 tX— ;via Ctt6 2i #gai£ £ 

— * 6 0©tfaftK«fc5#— ;vtaCM6 2CD@et-#<'\ 

7 X/U5 6 6 4 t — y7Wj<0&mi£ 
S (HEHC^-t-'fig) t> *5'X5 4Sr^A/T-iIj8tfc» 

[0 0 3 5] ±ieyX/V5 6tt> »Mf 6 6 Sr^LT 

[0 0 3 6] 0^ : Sr*B&-r2>^ > /X;V5 6<Djg 

*V03?K 6dSiS8*t1tJcfe5i:#fct4, 8£nt 

HIP 5 6 adSlt^Jh^JW^H^fJ-ffia^^-C^ 
5 C rtv(cJ;9 /X/v-5 6<om<±ttta 5 6 alC^ltS^ 

[0 0 3 7] ±|B^-^/U5 2tt, StSWi^^^t 
j&»&X£»*-*-5J:5tefcoT^5. ±IEx-X 



5 

[0 0 3 8] *#:«)fctt0H-3i:» _hffi:r-X^5 2 td 

Mt£7 0#;#-yX5 4©Tffi«w@)t$tufc*^y— 7 2 

^—7 2* 5 ^. — * 5 0O7V- ^5 1 twfl^^tb 

tl^. ±IS$4fls7 0^tt v W^|6]^<D^.7-1' K^bTbS 
io t> ^ofgjftWftlal^fBJh^tbS <£ 5 t-X— y 7 3 & 

^-7 2(DTffilfl5lc:lH]teBragf-^M$tvTV''5 0 -tb 

-r) ©m*tt^jfi#s*vfcx-y top^tc*^ £• 

/Vh 7 4*Sg3t$ttTV>5. 
[0 0 3 9] £fc, ±IB7U-A5 ItCli, ±IEtt*7 
0 fcJFfTfcfatfStf-f Ktt7 easRttfcih., K 
W7 6tCpTSb7^— A 7 8***7^ KgfilC^^HS 
titi:, ±|Ettflc7 0OT*B* J Titi7u--6.7 8K:M: 
20 btvfcrfvt'*'— 8 OlcHtfEi&K^f^JvCl^. J t 

Vfhf^. r<0i7> , y ^8 2©p ? K8 2 a^±ffi# 

km 7 6 <D±.m&fW5.m-?±&y ^-j* 5 1 Kmwt 

[0040] 9 , ±fa@te^tbffl©*-^*s^S5i- 
*©EHB*!^^-f 7 4St^X-y 7 

3 S:/i-LTttfl£7 OlceiS^H, <fc 9 X-X/V5 

2^5[p]^|^ilJS^^?)J:5^-fto-CV^2) <> ^fc, MtY<D® 
^#©^f^t-<t y^8 2—<D3iTco^SM s ^) 

so m^^^^i:, rttfcjCD-CMff7 0^»7U-A7 
8 k-mztfj KM 7 6^}SoT#^U, 
-X/U5 2a*#|#$*&.*v5J:5»-ftoT^ ; 5» 

m^©iH]^iES!){4«i-ffiei-5-*, xr^yvX8 2 

coy K§|ji^lESi*IK"C, 111005 5 

6 o«TT*o»ftftMtElt5 J: 5 (cftoTV^ 
5„ 

40 [0 0 4 1 ] tUt, ±|EOf-^5 2©#H*»«fc 

[0 0 4 2] ^flcttfctt, JtlE3iT'>y y^8 2<D*{* 
gU^ic, v-3 ?/^TXy-^^$ra^A/rt*^^>Tr8 4# 

^wij-fens-*, x- x/i- 5 2 tmrnfeumzm Lit 

5K*tJ:5K. JS*0«ft5 2oOt5B8 8a, 8 
so frsfjjftOtf'f K9 Otc^.7^ Kg^l-^^HSt i: 
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t>\Z. 7k-A5 1l:|^JlfcxTv'y^9 2©P 
y K9 2 a l£g^e£*LT^?)„ 

[0 0 4 3] -?-bT, IH^©«Jm#^^f-i5^Tv' 

K9 OtrfioTitJI$-&bn, JilBaiTv-yv 
y*9 2OD5/ K?|^|gtt)^flgT% IDHwHi^tc^-rJ: 
5 fc, -jfM<D% 0188a *5^S>i- 8 4 K*ffli-5- 

b y K£ffliBlM*«-c» {fcfj<a!l©S 19 a s 8 b 

[0 0 4 4] o*t). f-^V5 2K>±#BflC > ±|E© 
«fc 5l-iS$coM/«e5-ooa i 9ffi8 8 a, 8 8btML 

/V5 2 ©ttiMMWttffcte^&WfcSO**. fe>*i<3 «fc 5 
&oT<^5. 3^84**3 935 8 8 aK 

%1g-tZi&&Mk. IS*/t8 4*53 5 858 8 b fcSStf- 

[0 0 4 5] rClT?, ±lE*«©#iKtt*&4OTtt, ^ 

Wt 7 X/v 56i ±IEWB L «fc 0 l^iHi 

[0 0 4 6] t;?.^ ±E^t°>-3 — ^ 5 0»±. -v-f 

ttttS^ ±IEf— **-?8ff, &fJW#6 8&tf± 
Ex7->!) y^8 2, 9 2§, ;X;t-5 6^f-^5 
2 Srf3i$t?.fcft©«ll(4it I y h 0-7 9 4 

A^#ISr9 6*tagRSix-c*i!)» i«A^fS9 6td«t 

ICB81-5 >- h 9 4 fcAA 3*1.3 i 5 

[0 0 4 7] -t L~C\ K*EW©*!ia©IRK:tt. ±IBA^ 
#©9 6 Sr^L-CA*$*ufcflMS^a^V % T±B1»— # 
*6 0^*53^ }s n — 79 4^iKe6<JfwfM»$ti/5 

[0 0 4 8] Si", M*t45SWf-^5 2t« 

t), Sfc, MBJ#6 8tt£B]£;h,-ci^. 4fc. x-7 
/W5 2 it, *y^5 4rtOHHBB»ffiWc-fey h£*VC 

[004 9] H#©tta&#Sfc J: 5 fflPV#f-^5 
2lc«W*ix-C»#«»$tb5i, yX/V5 6^*y7* 
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LTA^tvC^StfMSKS-^ WMXtt<6ffitt© 
v^i"ixd>-*o*««ffi«isaiR$*T/-Cx-^V'5 2*5 

[0 0 5 0] Afrlftkltt, x7->yy^9 2©^ll)lcj; 
9 3 9 358 8 4fc#fii-5J:5fc«S88» 
i« ft8 8#tyhSH (H5 ©~j£IMftfc*i'#lR) s * 

xryy v^s 2<o^fb^«t Df- //vs 2^± 

^£±93^-8 42S39B58 8 a }c 

[00 5 1] -tLT, /X;V5 6^77 4©g^fl| 
tf>{£BirSiJifi-3 1 £ fcfcf 1 — ://v-5 2 ^tfefg^etc 
tyhSn5t> 9 6 0^Ste^ft*tuT/X^5 

[00 5 2] ^rLT. 6 3JS*«WO«sanca* 

-T5 t &9tt<alt&*sff Jh $ & fc / X/V 5 6 jjsifi 

aHfeflltcy-fey f-^/VS2i5*y/5 4 

rtOHJte^Sft^SKy-try tbt, EI^cdS 

ffctfSTj ^5 4JC-fey S^W^x-7/V-5 2 t 

[0 0 5 3] x-7^5 2/$Sffjt£Jx3i, ±IB*flc^ 

[0 0 5 4] ft*s, ±IE<7?±5fcftf£K:*5^T, 

[0 0 5 5] «±BiB7lOj;5»-, ±IE^t°>-=>-^ 5 0 

JtUT— &OXtr^a— ^ 5 0TS«JtC«iSaESr^*-r 
[0 0 5 6] <C*i, ±IE^ t°V=>-^ 5 Jf:*.CD 

M*5~a^©s«wtc:^-r^< . t— 7^5 2 ©?g 

so (CUTt>«i;^\ 
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[0 0 5 7] ±!5* **S* — 9 5 Oftt, ^Tv' 

y^^l^t7-^5 2 ©#&»**«# UC^* 

tfESSSSBW 8 8 SrKtt 5:i*<, 5 2 ©*Q,a 

[0 0 5 8] ±IS^t°>'3-<5' 5 OT*fi, /X 

/v5 6fcMLTf-^v5 2 J: 5 KbT^ 

■fSrticit), StSWi: / X/v 5 6 ©HPH&ifENJPH 

2 ©«{fln|&4Mtf±# y X_h#©-5£©ia £ -rtufi 

[0 0 5 9] t d 5T\ JhlEjl 1 ©*M[©^M8lw«5^ 

-*5 0fi, #»Wfc«3»«tt»fijt£1*©-*i©09"<? 

[00 6 0] 09*.tf, a-* -tlE* V y 

ha-^ 1 0©J: 7t:S«WtMLXli$©I'i5 20 
o/X/HSrW:tt5f^*>!H-» ©/X;u«MRtt» -© 
/ t x-X/v t $ * 5 - b \z X <0 , 

StgWi /X/vfc©KIPB£:S5fil5 Wf S± 5l-1S^bT't 

[00 6 1] ^t°V3-^T?tt. ilE^tTV'a — 

* 5 0©<fc 5tSSWi:f- X/V5 2 b Sr*BMWl-#l^ 
tU r©tt]llc#U-CK$©**S 2o©yX/i/SrK 
[0 0 6 2] £f>l£> ±IB^y ^ ^ 1 0T?I4, £ 

^;:3U£2it5'/ "'"C / X/V 2 0 A, 2 0 BSriltRtfJl-fNft;* 

[0 0 6 3] ±E^y y fa-* 1 0, 

— ^5 0-Cfi, V^jh/fcfflSWSrBJSWK-flMSU /X 
A-20A, 2 0 B, fo^VMiyX^S 6 5r#ft$"&^^ s 

[0 0 6 4] 
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»fc a* 2 (Dwsx-tti&r am 2 ©y x/i'fc srisw 5 1 

© / X/wi: ©IWPHS:glf3£©MHI!l-«*>oo, % 1 © 7 X 
/u*JS l ©*K©*ffifc»oTfc>tttttJ:fMHi£*a* 1 

©Sffi £ ±IB* 2 © / X/ut ©M«*:±E0T«©KIBHw 
*£*>oo x ||2©/X/vSr^2©Stg©*®t-) I &oTffi 
*f #) fc^Ib £ * 3 H 2 © / X/u^lfc^a t Srtt 7L ft © 
io x% mxtt*2©/X/ufc»&Wfcfln&£«aritt: 
J;*), J?^©^*5^1Xtt^2©V^-f^©St£^^tb 

t t> ££ t ; x/u© miri £ ±.mffife(o MPi»c«o r, t a* 
[oo6 5] mz. r©^ei-*sv^x. 

20 vtt, &*M*i:3&5S«©ff^S:aS3&i"5S!l5t#S 
©WHI«r«» b#5 / XA'SrajRttKfWb^-ftS «t 5 t 

[0 0 6 6] /X/vtStSSffiir^rBf 
^©WHSt-^ofc^-Cs /X^^SKt-Wt-C^tij$ 

30 H*rTTfc*-t-5raMTT«?*S*ttttfc©-C, M«sS«© 
JP^lcj^ Ct / X/wi: t ©MHSSr±IEB»f56©rafi8t:: 

[0 0 6 7] i©»«lCj3^f, M^^t'i?. 

^f-S^t:, «*3jE«tyX/Pi:©|H]MI*±1Eff3S©n 

K5ti-5«t 5\z.mm^m^WL*mm-tzu®*ws.b-bm 

iwje^at, *©anffiB*^s<s#, *r*s«i:/x 
40 /ut ©MHisr±iaeffe©MHii t-s ^ 5 »cwms^raE#a 

t / X/v i: ©raiB @ ±Eff 3t © MW t W«-f - S 
r ias-C-#5o 

[0 0 6 8] ±iE©«-«^Sr> *aa««i&«i-± 
umm&ftMbmmb*-mz®fczitr>iikmwi*mtiL 

«©0<E»c#i^a«*a*EB±"CJ: 9 5 

[Blffi©flS¥*tftW] 
so [01] *«WK:<S5teaft*K11©flfl©Sll6©?K* 
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